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THESAURUS - AN IDEAL TOOL FOR VOCABULARY CONTROL IN POST-COORDINATE 
SYSTEMS : INIS THESAURUS - A CASE STUDY 
SK KUMAR, MK RAGHAVENDRA RAO, and VA KAMATH, 
L i b r a r y and Informat ion S e r v i c e s , Bhabha Atomic R e s e a r c h C e n t r e , Bombay 400 085 
The complex conceptual r e l a t i onsh ips contained in mu l t i - d imen-
s ional documents p r e s e n t the p r o b l e m of incons i s t ency in subjec t ana lys i s 
and vocabu la ry con t ro l for efficient r e t r i e v a l is s t r e s s e d . The develop-
m e n t of T h e s a u r u s , an i m p o r t a n t cont r ibut ion for effective v o c a b u l a r y con-
t ro l in m e c h a n i s e d IR s y s t e m s which is among the m a n y deve lopmenta l 
efforts in this d i rec t ion , is highl ighted. The development , s t r u c t u r e and 
des ign of INIS T h e s a u r u s is given in deta i l . Adaptabi l i ty of the INIS The-
s a u r u s to a c o m p u t e r - b a s e d in format ion handling s y s t e m is examined 
1 INFORMATION ANALYSIS - THE 
P R O B L E M OF CONSISTENCY 
Recorded informat ion i s becoming in-
creasingly m o r e complex and m u l t i - d i m e n s i o n a l 
in cha rac te r , It usual ly involves a complex 
in ter re la t ionship be tween v a r i o u s s u b s t a n c e s , 
devices, p r o c e d u r e s and the i r r e s p e c t i v e cha-
rac te r i s t i c s . Even the s i m p l e s t r e c o r d s a r e 
mul t i -d imens ional and it is usual ly difficult to 
predict which point of view (or d imens ion) will 
be pert inent in a p a r t i c u l a r s e a r c h . In o r d e r 
to organise the in format ion contained in g raph ic 
records in such a way as to fac i l i ta te i ts ident i -
fication on demand, it is n e c e s s a r y to ana lyse 
the m u l t i - d i m e n s i o n a l r e c o r d s in a cons i s ten t 
manner. C o m m o n expe r i ence sugges t s and ex-
periments conf i rm that a p e r s o n does not a lways 
make the s a m e choice when faced with the same 
option, even when the c i r c u m s t a n c e s of choice 
seem in all r e l evan t r e s p e c t s to be the s a m e . 
This s ta tement s u m m a r i s e s one of the b a s i c 
problems of conducting cons i s t en t content a n a -
lysis (indexing, c l a s s i f i ca t ion etc) , which s e r v e 
the purpose of an in format ion r e t r i e v a l s y s t e m . 
It is not poss ib le for a s ingle ana lys t , much less 
a team of a n a l y s t s , to e x e r c i s e absolu te c o n s i s -
tency in the way in which they conduct ana lys i s 
of graphic r e c o r d s . Although the p r inc ip l e s of 
analysis a r e b a s i c a l l y the s a m e , the techniques 
adopted and the p a r t i c u l a r r e t r i e v a l device used 
may help in saving money or t ime or aid in ef-
fective s ea r ch ing . Th i s impl i e s that no ana ly -
tical method can be c o n s i d e r e d as ' p e r f e c t ' . 
However, some m e a n s have been e x p e r i m e n t e d 
for overcoming the effects of incons i s t ency , 
either through the use of r edundancy in a n a l y s i s , 
vocabulary control , coding methods , c r o s s r e -
ana lys i s , using a l t e r n a t i v e s e a r c h s t r a t e g i e s 
e tc . T h e s e subjec t ana lys i s and cont ro l m e -
thods tend to improve c o n s i d e r a b l y the indexing 
cons i s t ency . 
2 FRE-COORDINATE VS P O S T -
COORDINATE SYSTEMS 
The subject m a t t e r of any document 
tends to be complex and t h e r e f o r e the vocabu la ry 
of any m o d e r n IR s y s t e m should be capable of 
e x p r e s s i n g such complex i ty . The f i r s t a t t empt 
in this d i r ec t ion was th rough p r e - c o o r d i n a t i o n 
s y s t e m s such a s C las s i f i ed C a r d Ca ta logues , 
Alphabet ica l Subject Ca ta logues , e t c However , 
these s y s t e m s failed to d isplay suff icient ly the 
conceptual r e l a t i o n s h i p s of the complex subject 
m a t t e r of documen t s , p a r t i c u l a r y those which 
contained m u l t i - d i s c i p l i n a r y sub jec t s . Conse-
quently, the p r e - c o o r d i n a t e s y s t e m could nei-
the r p rov ide the r e q u i r e d f lexibi l i ty nor w e r e 
su i tab le for m u l t i - d i m e n s i o n a l s e a r c h e s . Th i s 
led to the deve lopment of p o s t - c o o r d i n a t e s y s -
t ems such as Subject Heading Lis t , Author i ty 
L i s t , Con t ro l l ed Vocabulary , T h e s a u r u s , e t c . 
The p ioneer ing cont r ibut ion in the deve lopment 
of pos tcoord ina te s y s t e m was m a d e by Bat ten, 
Moores and T a u b e . They w e r e r e s p o n s i b l e for 
the deve lopment of Optical Coinc idence Sys tem, 
D e s c r i p t o r Sys t em, and Uni t e rm Sys t em r e s -
pect ive ly . In all t hese s y s t e m s , careful voca-
b u l a r y cont ro l was r io t given m u c h i m p o r t a n c e . 
L a t e r , it was r e a l i s e d that the use of s ingle 
word s y s t e m s b a s e d on uncont ro l led language 
would p r e s e n t c e r t a i n p r o b l e m s such as : syno-
nyms , homonyms , g e n e r i c s e a r c h , syn tac t i ca l 
r e l a t ionsh ip , viewpoint , e t c . Gradual ly , i t was 
i -ecogmseuYh'a t 'pos t -coordiha te s y s t e m would 
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benefit a g r e a t deal if p r o p e r vocabu la ry cont ro l 
dev ices w e r e used and thus the THESAURUS 
was b o r n . 
3 THESAURUS - DEFINITION AND 
STRUCTURE 
T h e s a u r u s is a t e r m i n o l o g i c a l con t ro l 
dev ice used in t r a n s l a t i n g f rom the na tu ra l l angu-
age of d o c u m e n t s , i ndexe r s or u s e r s into a m o r e 
c o n s t r a i n e d ' S y s t e m Language ' (document 
language , in fo rmat ion language) . In o ther w o r d s , 
' T h e s a u r u s ' is a cont ro l led and dynamic voca -
b u l a r y of s e m a n t i c a l l y and g e n e r i c a l l y r e l a t ed 
t e r m s which cove r a specif ic domain of know-
ledge . Th i s is the definition accep ted by the 
UNESCO. T h e s a u r u s which has been widely 
adopted for v o c a b u l a r y cont ro l in m o d e r n pos t -
coord ina te s y s t e m s , l i s t s d e s c r i p t o r s a lphabe -
t ica l ly , endeavours to con t ro l synonyms and 
h o m o g r a p h s and d i sp lays gene r i c , specif ic and 
o ther r e l a t i o n s h i p s be tween t e r m s . In fact, the 
T h e s a u r u s is v e r y s i m i l a r to the L i s t of Sub-
j e c t Headings except that the device used for 
d i sp lay ing the r e l a t i o n s h i p between t e r m s a r e 
somewha t different . This is because the appl i -
cation; of these tools v a r y f rom one ano the r . The 
Subject Heading L i s t is gene ra l ly used as an 
indexing tool employing m a n u a l in format ion r e -
t r i e v a l s y s t e m s w h e r e a s the s t r u c t u r e of the 
T h e s a u r u s is spec i a l ly des igned for use in 
m e c h a n i s e d IR s y s t e m s . 
4 D E V E L O P M E N T OF THESAURUS 
Accord ing to Joyce and Needham, in-
v e s t i g a t o r s at the C a m b r i d g e Language Re-
s e a r c h Unit in England began to d i s c u s s the 
app l i cab i l i ty of the T h e s a u r u s concept to in-
fo rmat ion r e t r i e v a l in 1956. In this context, 
the word a p p e a r s to have been used f i r s t in 
p r in t by Hans P e t e r Luhn of IBM in 1959-
Accord ing to F W L a n c a s t e r , the f i r s t The-
s a u r u s ac tua l ly used for cont ro l l ing the voca-
b u l a r y of an in fo rmat ion r e t r i e v a l s y s t e m was 
developed by the Dupont, USA, and a p p e a r s 
to date f rom about 1959. The f i r s t widely 
ava i lab le t h e s a u r i we re the T h e s a u r u s of 
ASTIA D e s c r i p t o r s (Depar tmen t of Defence, 
1959) and the Chemica l Eng inee r ing T h e s a u r u s 
( A m e r i c a n Ins t i tu te of Chemica l E n g i n e e r s , 
1961). 
The f i r s t edit ion of Medical Subject 
Headings a p p e a r e d in I960, but the second ed i -
tion, 1963, was the f i r s t designed spec i f ica l ly 
for use in the p o s t - c o o r d i n a t e m a c h i n e - b a s e d 
s y s t e m , MEDLARS. The influential T h e s a u r u s 
of Eng inee r ing T e r m s of the Eng inee r s Joint 
Counci l (EJC) was publ i shed in 1964. In the 
decade I960 - 1970, m a n y o the r thesaur i were 
developed, some widely ava i l ab le while others 
so le ly for i n t e r n a l use within the organisation. 
5 INIS THESAURUS 
In te rna t iona l N u c l e a r Information Sys-
t em (INIS) is a c o m p u t e r - b a s e d , mission-one 
ted, d e c e n t r a l i s e d in format ion handling system 
in the field of n u c l e a r s c i ence and technology 
sponso red by the In te rna t iona l Atomic Energy 
Agency (IAEA) opera t ing in Vienna since May 
1970. I N I S was c r e a t e d in a spir i t of inter-
nat ional coopera t ion in which some 58 countri 
and in te rna t iona l and reg iona l organisations a 
pa r t i c ipa t i ng . This is the f i r s t international 
in format ion s y s t e m ope ra t ing in a highly de-
c e n t r a l i s e d s e t - u p with r e g a r d to input prepara 
t ion. Among the many Refe rence Manuals 
made ava i l ab le to the inputt ing centres for pro-
cess ing the input data, the INIS Thesaurus i« 
one. This t h e s a u r u s r e p r e s e n t s a homogene 
logical s y s t e m equal ly useful for subject index-
ing and for mach ine s e a r c h and retr ieval . It 
has been developed over a per iod of years durir 
which m a n y t echn ica l t h e s a u r i , descriptor lis' 
and subject heading l i s t s were consulted. IMS 
T h e s a u r u s c o v e r s not only nuclear physics 
and r e a c t o r technology, which it covers in de 
but a l s o r e l a t e d topics such as isotope techno-
logy, fabr ica t ion and use of nuclear materials 
and i n s t r u m e n t s , r a d i o c h e m i s t r y and radio-
biology, to a l e s s e r d e g r e e . At present, there 
a r e 14, 1 23 accep ted t e r m s (descriptors) and 
4, 01 3 forbidden te r m s (non-descr iptors) in the 
INIS T h e s a u r u s . The te rminology in the IMS 
T h e s a u r u s is l i s t ed a lphabet ical ly but with each 
en t ry , the full ' W o r d Block' is displayed, giv-
ing all the t e r m s a s s o c i a t e d with that particular 
en t ry , (Appendix 1 ; a typical page from the 
INIS T h e s a u r u s shows different kinds of inter-
r e l a t i onsh ips ) . 
6 STRUCTURE OF THE I N I S 
THESAURUS 
T h e s a u r u s is one of the most important 
const i tuent of an informat ion system. It is not 
only an impor t an t tool in indexing, but also an 
e s s e n t i a l key for r e t r i e v a l . Thesaurus is like 
a l iving o r g a n i s m which, to keep up with its 
t a s k s , m u s t cont inuously renew itself with the 
he lp of a compu te r . In other words, the thesau-
rus m u s t be s t r u c t u r e d in such a way that intro-
duction, dele t ion or subst i tut ion of terms can 
be e a s i l y c a r r i e d out at any time without any 
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loss of the Informat ion s t o r e d in the compute r 
memory. The m o s t impor tan t function of the 
thesaurus is to s e r v e as a tool in informat ion 
re t r ieva l . D e s c r i p t o r s chosen f rom the t h e -
saurus m u s t give c l ea r indicat ion of the infor-
mation and data content of the document . To do 
this, t he i r meaning m u s t be well defined and 
completely unambiguous . This s e m a n t i c defi-
nition m u s t be provided in the t h e s a u r u s by 
means of a s t r u c t u r e which is given to the t e r -
minology. The i n t e r - r e l a t i o n s h i p between indi-
vidual d e s c r i p t o r s should be brought out. T h e r e 
are th ree types of i n t e r - r e l a t i o n s h i p s : P r e -
ferential, h i e r a r c h i c a l , and affinitive. P r e -
ferential i nd i ca to r s (See, Use , Used for = UF, 
Seen F o r = SF type c r o s s r e f e r e n c e s ) identify 
the p r e f e r r e d choices in c a s e s of s e m a n t i c 
ambiguity. In o ther w o r d s , they a r e used when 
the meaning of d e s c r i p t o r s over l ap subs tan t ia l ly . 
These c r o s s r e f e r e n c e s a r e useful for r e f e r r i n g 
a forbidden t e r m to a de sc r ip t or (s ). 
H i e r a r c h i c a l i nd i ca to r s (Broade r T e r m 
= BT, N a r r o w e r T e r m = NT) identify the 
semantic r e l a t ionsh ip ex i s t ing between d e s c r i p -
tors of different speci f ic i ty l eve l s in the same 
h ierarchy of concep t s . 
Affinitive i nd ica to r s (Related T e r m ( s ) 
= RT) a r e employed to r e fe r f rom one d e s c r i p -
tor to o the r s that a re r e l a t ed in concept but a r e 
neither cons i s ten t ly , h i e r a r c h i c a l l y nor p r e -
ferentially r e l a t ed . (See Appendix 1 for e x a m -
ples). 
The purpose of displaying d e s c r i p t o r s 
showing i n t e r - r e l a t i o n s h i p s is ma in ly fourfold : 
a ) T h e f o r b i d d e n , b r o a d e r , n a r r o w e r a n d 
r e l a t e d t e r m s a s s o c i a t e d w i t h e a c h d e s c r i p t o r 
s e m a n t i c a l l y d e f i n e t h e m e a n i n g i n w h i c h the 
d e s c r i p t o r i s t o b e u s e d t o r e p r e s e n t a c o n c e p t 
in a p i e c e of l i t e r a t u r e . 
b ) T h e n a r r o w e r t e r m s m a y s u g g e s t m o r e 
spec i f i c , a p p r o p r i a t e t e r m s t h a n the one b e i n g 
cons ide r e d . 
c } T h e INIS c o m p u t e r p r o g r a m m e s a r e 
such t h a t a n a u t o m a t i c p r o c e d u r e c a l l e d ' u p -
pos t ing ' a s s i g n s t o t h e p i e c e o f l i t e r a t u r e a l l 
b r o a d e r t e r m s a s s o c i a t e d w i t h t h e p a r t i c u l a r 
d e s c r i p t o r c h o s e n . 
d ) T h e r e l a t e d t e r m s p r o v i d e t he e s s e n t i a l 
c o n n e c t i o n t o s e m a n t i c a l l y , f u n c t i o n a l l y o r 
o t h e r w i s e r e l a t e d c o n c e p t s t o f o r m a n e t w o r k 
o f p a t h w a y s a l o n g w h i c h s e a r c h e s f o r a p p r o p r i a -
t e t e r m i n o l o g y c a n b e m a d e 
T o a n i n d e x e r , i t m e a n s t h a t , w h e n a 
d e s c r i p t o r s u g g e s t s i t s e l f a s a p p r o p r i a t e , h i s 
s t u d y o f t h e w o r k b l o c k f o r t h a t t e r m w i l l t e l l 
h i m w h e t h e r t he i n t e n d e d t e r m i s i n i t s p r o p e r 
m e a n i n g ; h e c o u l d b e l e d t o c o n s i d e r m o r e 
s p e c i f i c d e s c r i p t o r s w h i c h m a y b e a p p r o p r i a t e ; 
h e w i l l b e a w a r e o f a l l t h e b r o a d e r t e r m s w h i c h 
w i l l b e a u t o m a t i c a l l y a s s i g n e d a s a c o n s e q u e n c e 
o f h i s a c t u a l l y u s i n g the d e s c r i p t o r b e i n g c o n -
s i d e r e d a n d h e w i l l b e m a d e a w a r e o f t h e r e l a -
t e d c o n c e p t s w h i c h i t m a y b e u s e f u l t o c o n s i d e r 
a s a p p r o p r i a t e . 
I t m a y a p p e a r p e c u l i a r t o h a v e ' F o r b i d -
d e n T e r m s ' i n t he t h e s a u r u s . H o w e v e r , f o r -
b i d d e n t e r m s f o r m a n i n t e g r a l p a r t o f t h e t h e -
s a u r u s i n i t s p u r p o s e o f e x e r c i s i n g l a n g u a g e 
c o n t r o l b y d e f i n i n g c h o i c e s b e t w e e n w o r d s u s e d 
i n n a t u r a l l a n g u a g e F o r b i d d e n t e r m s l e a d t h e 
i n d e x e r f r o m the u n a c c e p t a b l e f o r m o f t h e w o r d 
t o t h e a c c e p t e d o n e f o r e x p r e s s i n g t h e s a m e 
c o n c e p t . 
7 GENERIC POSTING 
I N I S i s c o m p u t e r i s e d expec ia l ly with 
r e s p e c t to the t h e s a u r u s . D e s c r i p t o r s and 
s t r u c t u r e s a r e s t o r e d on magne t i c med ia Thus , 
the r e f e r e n c e s t r u c t u r e of the INIS T h e s a u r u s 
is p a r t of the compute r sof tware . The compu-
ter is used to p e r f o r m what is known as 'Gene-
r ic P o s t i n g ' . This g e n e r i c post ing, that i s , 
t r a n s f e r of informat ion to h igher g e n e r i c l e v e l s , 
p rov ides addi t ional a c c e s s points for r e t r i e v a l 
The eno rmous advantage of this post ing on to 
gener i c and cumula t ive t e r m s obviates the need 
to include long l i s t s of a l t e rna t i ve t e r m s in 
que ry fo rmula t ion . A s e r i e s of au toma t i c che-
cking and c o r r e c t i n g p r o g r a m s does the follow-
ing func t ions : (a) 'USE' o p e r a t o r s (forbidden 
t e r m s ) a r e r ep l aced au tomat i ca l ly by the c o r -
responding a u t h o r i s e d t e r m s , (b) t e r m with 
' S E E ' o p e r a t o r s ( r e l a t ed t e r m s ) a r e p r in ted out 
for m a n u a l checking, (c) t e r m s with 'ADD' 
o p e r a t o r s a r e au tomat i ca l ly pos ted to h igher 
gener i c l eve l s , (d) indexed t e r m s o c c u r r i n g 
second t ime in an a n a l y s i s a r e au tomat i ca l ly 
e l imina ted , (e) m i n o r m i s s p e l l i n g s of indexed 
t e r m s a r e au tomat i ca l ly c o r r e c t e d , (f) t e r m s 
of h igher h i e r a r c h i c a l l eve l s than specif ic des-
c r i p t o r s a r e au tomat i ca l ly a s s igned (b roade r 
t e r m s ) for use in r e t r i e v a l exc lus ive ly . 
8 AID TO INDEXERS 
The s t r u c t u r e of the t h e s a u r u s may he 
exce l len t , but if the indexer or r e t r i e v e r can-
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not m a k e c o r r e c t use of it, then it will be of 
l i t t le benefi t to anyone. The indexe r m u s t ac-
q u i r e the n e c e s s a r y knowhow. F o r this pu rpose , 
indexing ru le s have been drawn up in the INIS ; 
Manual for Indexing (9). F o r high qual i ty 
indexing, i t is a p r e - r e q u i s i t e that i n d e x e r s 
have good subjec t knowledge. In o r d e r to ach i -
eve high cons i s t ency , the cont ro l led vocabu la ry 
( t he sau rus ) f rom which d e s c r i p t o r s a r e to be 
s e l e c t e d needs an unde r s t andab le and p r e d i c -
table s t r u c t u r e and c l ea r p r e s e n t a t i o n . The 
e a s i e r it is for an indexe r to be led to the ap-
p r o p r i a t e t e r m i n o l o g y in the t h e s a u r u s , the 
m o r e l ike ly he will p roduce cons i s t en t indexing. 
T h e r e f o r e , the c r i t e r i a on which the t h e s a u r u s 
is c o n s t r u c t e d should be unambiguous and c l ea r 
to all i n d e x e r s . F o r this purpose , a spec ia l 
document en t i t l ed Guidel ines for the Deve lop-
m e n t and Main tenance of the INIS T h e s a u r u s 
(10) is at the d i sposa l of the i n d e x e r s . 
91 APPENDIX - 1 
Reproduc t ion of a typical page f rom the 
INIS T h e s a u r u s 
NTt 
NT! 






liquid a, illumination monitors 
neutron monitors 






RADIATION PRESSURE [68; 68] 
UF -pressure (radiation) 
RT electromagnetic radiation 
RT solar wind 
RADIATION PROTECTION (2.075; 2,075) 
UF -hearth physics 
UF -nuclear safety 
UF -protection (radiation) 
UF radiation hygiene 
UF -radiation safety 
UF -radiological protection 
UF safety (nuclear) 
RT accidents 
UF = USED FOR ; SF = SEEN FOR ; 
RT = RELATED TERM ; BT = BROADER TERM; 
NT = NARROWER TERM. 
F i g u r e s i n s q u a r e b r a c k e t s i n d i c a t e f r e q u e n c y 
o f u s a g e o f t h e d e s c r i p t o r . 
RADIATION INJURIES [1,121; 1,182} 
(For damage to molecules of biological 
significance we CHEMICAL RADIATION 
EFFECTS or STRAND BREAKS.) 
UF -radiation damage (biological) 
UF+ -delayed radiation injuries 
































































re la t ionship 
Hierarchical 
re lat ionship 
A f f i n i t i ve 
re la t ionship 
RADIATION MONITORS [170; 434) 
UF alarm dosemeten 
RTI measuring instruments 
NTI exposurer ratemeters 
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